Studies on glucose-induced inactivation of gluconeogenetic enzymes in adenylate cyclase and cAMP-dependent protein kinase yeast mutants.
Glucose-induced inactivation of the gluconeogenetic enzymes fructose-1,6-biphosphatase, cytoplasmic malate dehydrogenase and phosphoenolpyruvate carboxykinase was tested in yeast mutants defective in adenylate cyclase (cyr1 mutation) and in the cAMP-binding subunit of cAMP-dependent protein kinase (bcy 1 mutation). In the mutant AM7-11D (cyr1 mutation), glucose-induced cAMP overshoot was absent, and no significant inactivation of the gluconeogenetic enzymes was detected, thus supporting the role of cAMP in the process. Moreover, in the mutant AM9-8B (bcy1 mutation), no cAMP-dependent protein kinase activity was evidenced, and, in addition, a normal inactivation pattern was observed, thus indicating that other mechanisms evoked by glucose might be required in the process. In the double mutant AM7-11DR-4 (cyr1 bcy1 mutations), no inactivating effect was triggered by the sugar: this suggests that cAMP exerts some additional effect on the process, besides the activation of cAMP-dependent protein kinase. Furthermore, in AM7-11D, extracellular cAMP triggered about 50% of inactivation of fructose-1,6-bisphosphatase; this effect was largely reversed in acetate medium plus cycloheximide even after 150 min of incubation. However, an extensive and essentially irreversible inactivation was evidenced in the presence of glucose plus cAMP, whereas glucose alone was only slightly effective. Therefore, the reversible effect of cAMP, which probably corresponds to enzyme phosphorylation, seems to be required for the irreversible, probably proteolytic, glucose-stimulated inactivation of this enzyme. Cytoplasmic malate dehydrogenase and phosphoenolpyruvate carboxykinase in AM7-11D were also inactivated by cAMP, and much more by glucose plus cAMP, whereas glucose was practically ineffective. However, reversibility of the effect was not detected, and, in addition, no phosphorylation of phosphoenolpyruvate carboxykinase could be evidenced. Therefore, the sugar quite probably stimulates proteolysis of these enzymes, but the mechanism of cAMP in their degradation has still to be defined.